Abstract-A sectoral H-plane SIW horn antenna based on Stop-Band Frequency Selective Surface Substrate Integrated Waveguide technology is presented. The FSS operating in StopBand that replace the original metal conductor plates of the horn, increase the versatility of these structures, by making the direct integration of biased active and passive devices on its surface possible. The return losses, the radiation patterns and the E-field distribution on the surface of the proposed antenna have been compared with those of its counterpart SIW horn, to demonstrated that the new antenna can be used in the same role as the SIW horn with the advantage of having electrically isolated pads from ground on its surface.
I. INTRODUCTION
Since the rectangular waveguide horns development in the late 1800s, it is certainly one of the most widely employed microwave antennas. Although its use was focused on microwaves and waveguide transmission lines in its early period, nowadays its applicability has been widespread, as consequence of its high potential: simplicity in construction, ease of excitation, symmetric patterns, relatively high gain, directivity performance, wide bandwidth and versatility [1] . The development of substrate integrated waveguide technique in the 2000s solved their incompatibility with the essential properties required for the successful design of microwave and millimetre-wave systems: low cost, mass production, highperformance and high-yield [2] . Nevertheless, the electrical connection of the SIW metal layers to ground challenges the direct integration of biased active/passive devices in SIW structures. Recent research have proposed the combination of SIW technology with FSS structures operating in their stopband to solve this drawback, preserving the original SIW propagation properties and dimensions [3] .
In this paper, the implementation of a SIW horn antenna based on SBFSS-SIW technology that incorporates periodic isolated pads from ground on its top and bottom metal layers is presented. Firstly, the topology of the antenna and its procedure design are presented. Secondly, the experimental results obtained are compared with those of its counterpart SIW horn, and illustrated to demonstrate that the proposed SBSFSS-SIW horn can be used in the same role as a SIW horn.
II. ANTENNA DESIGN
The designed antenna is a three-layer sectoral H-plane SBFSS-SIW horn with phase correction that operates in the Xband. A sketch of its internal configuration and dimensions are schematically shown in Fig. 1 . It is based on SIW technology, so its side walls are composed by a set of metallized cylindrical via-holes [4] . The feed rectangular waveguide behaves as a filled-dielectric WR-90 standard waveguide, prepared to propagate only the dominant T E 10 mode in the operation frequency range of the structure. A coaxial feeding has been used in order to eliminate spurious radiation due to feed network. The flared section, designed following the same principles as normal horn antennas [1] , includes inductive posts as phase correctors [5] . Their dimensions and allocation have been adjusted according to the requirements of the problem to solve. The top and bottom metal plates of the structure have been replaced by square periodic FSS cells with a stop-band response in the operation frequency range of the antenna and the resonance frequency allocated at least twice over the frequency operation range of the antenna to not disturb its behavior as a SIW horn [3] . The equations presented in [6] were used to calculate the preliminary dimensions of the square cells, and their final value was optimized to meet the desired frequency response, taking into account the limitations of the laser micromachining employed and the minimum pad size to connect external devices on the FSS cells of the metal plates of the antenna. The antenna was manufactured using a standard 60 mil RO4003C substrate.
III. EXPERIMENTAL RESULTS
The return losses measured in the antenna including the parasitics effects of the coaxial connector used are illustrated in Fig. 2 . In adittion to the operation bandwidth (|S 11 | <-10 dB) of both antennas, which is on the order of 200 MHz, a widened frequency range is plotted to show the lightly effects the geometry and location of the FSS on the scattering parameters of the structure [3] . The equivalent E-field distribution associated to the TE 10 inside the SBFSS-SIW horn and SIW horn are plotted in Figs. 3a and 3b respectively. The powerful red colour represents the maximum level of E-field propagated inside the H-plane horns at 10.3 GHz and the strong blue the minimum level. These results demonstrate that both structures behave in a similar way, so the topology of the SBFSS-SIW horn doesn't internally modify the original structure. The E-plane and Hplane radiation patterns for different frequencies are shown in Figs. 4 and 5. They are normalized to the maximum value of the SIW horn antenna in broadside direction. The resemblance between these results demonstrate the viability of the integration of FSS on the metal surfaces without disturbing the initial propagation characteristics of the horn.
IV. CONCLUSION
A sectoral H-plane SIW horn antenna implemented using the SBFSS-SIW technology is presented. Its top and bottom metal plates have been replaced by periodic pads electrically isolated from ground. The results illustrated in this paper demonstrate the feasibility of design SIW horns maintaining their original dimensions and propagation properties but with the improvement of having pads on its surface that allow the direct integration of devices on it, a property that increases its applicability. 
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